Biochemical bases for environmental adaptation in goldfish (Carassius auratus L.): resistance to ammonia.
Goldfish specimens were exposed for 24-48 hr to 20, 40, 600, and 2500 micrograms N/liter unionized ammonia (UIA). This treatment causes, in the brain, increases in total ammonia, glutamine, lactate, and succinate and decreases in glutamate, glucidic stores, total NADH, and ATP. Most of these effects have already been reported in ammonia-treated trout. It is therefore suggested that the cerebral biochemical mechanisms of ammonia toxicity in these two species are fundamentally the same. The most important metabolic alterations, however, appear for UIA concentrations which are higher than those necessary to produce the same effects in trout, in accordance with the greater resistance of goldfish to ammonia. Some of the physiological-biochemical adaptations which are at the root of this phenomenon have been pointed out and discussed. In the liver of the ammonia-treated goldfish total ammonia, glutamine, glutamate, and succinate all increase, while lactate, glycine, and taurine decrease; liver glucidic stores remain unaltered. These results indicate a difference in the metabolic responses of goldfish and trout liver.